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THURSDAY, AUGUST 24, 1893. 


WATER AND ICE AS AGENTS OF EARTH 
SCULPTURE. 

Fragments of Earth Lore : Sketches and Addresses, 
Geological and Geographical. By James Geikie, 
D.C.L., LL.D., F.R.S., &c., &c. (Edinburgh: John 
Bartholomew & Co. London: Simpkin Marshall, 
Hamilton, Kent & Co., Limited, 1893.) 

HESE collected papers form a fairly connected 
work on the origin of the present surface features 
of the world at large, and of Scotland in particular. The 
first is a well-put plea for the more intelligent and far¬ 
sighted method of teaching geography, and is followed 
up by four articles on the geographical features of Scot¬ 
land, which are of a somewhat advanced and special 
character, and lead directly to the exposition of the 
author’s views on glacial action. That forms the subject 
matter of the next eight papers, supplemented by a 
geographical essay in which he discusses some aspects 
of the question of earth movements, which are obviously 
closely connected with the theoretical explanations of 
climatal change. On the whole, perhaps, another form 
would have been better ; for the advice as to the teach¬ 
ing of geography will hardly be necessary for the 
same readers as those who, with their local field 
club, are prepared to follow the author through the 
Western Islands; while those who wish to examine 
once more the arguments for the special views on the 
ancient glaciation of the country which he advocates, 
would have found the information more usefully arranged 
for them, if worked into a manual. The style of the 
articles is sufficiently didactic to have readily lent itself 
to this form. 

The book provides for the author an inventory of his 
own literary properties, and of some others, in which he 
has a joint claim, owing to his having independently 
arrived at the same conclusion as other observers. It 
provides for him also an opportunity of qualifying state¬ 
ments which further investigation has shown to require 
modification. In which respect the reader is equally 
benefited, as he would certainly prefer to receive the 
results of our author’s mature judgment on the subject. 

We appeal to him as a leader in geographical science, 
and one who has abundant facility of expression, 
not to encourage the absorption of too many words 
out of our current language for use as technical terms. 
Such names as chain and range should be simply de¬ 
scriptive of form, that is of actual continuity, or of con¬ 
tiguity with a linear arrangement, regardless of the origin 
of the features. 

Among the most interesting geographical descriptions 
given is that of the “drowned lands,” or areas which 
have been moulded into their present form by subaerial 
action, and then submerged with all their hills and valleys 
(pp. 21, 367, and more fully in art. xiv). We shall know 
more about this as we get more soundings and the study 
of oceanography advances. 

The feature of greatest importance in the study of 
geology and geography is the plain of marine denuda¬ 
tion, the level at which the sea arrests the agents of 
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subaerial waste, and at which the wind waves carry on 
the work. This is the datum from which the amount of 
rock removed by denudation must be measured : this is 
the index that tells us how long the great forces of eleva¬ 
tion and depression balanced one another : this marks 
the long drawn-out nodes in the undulations of the earth’s 
crust. 

Our author might have dwelt longer on this ground, 
when giving his views as to how the successive portions 
of the earth were brought within reach of the denuding 
agents to which he chiefly refers their sculpture. 

Most of the papers are controversial, or they are 
written so as to strengthen those positions on which some 
disputed theory has been built up, and are so turned as 
to allow the author frequently to point the moral which 
he chiefly aims at inculcating. 

We feel quite glad of the genial warmth of the volcanic 
fires which ushered in the Devonian, and are hardly willing 
to admit the existence of ice at this age in the Cheviot area. 
Yet there is no reason why the surrounding mountains 
may not have been high enough to nourish glaciers, but the 
shape and condition of the stones included in the con¬ 
glomerates at the base of the red rocks are hardly sufficient 
to prove this, especially when the ghosts of scratches 
have in other cases been shown to be due to movements 
in the rock, which caused the included fragments to be 
crushed against one another. 

After a long interval we read in the history of the Cheviots 
of Scandinavian ice which over-rode everything, and of the 
successive interglacial periods when that ice receded only 
to advance again with hardly less intensity, but we do 
not know how our author explains its apparently smaller 
eroding power, seeing that it failed to remove even the 
peat and silt which had accumulated in the interval. 

As an example of the kind of evidence which is occa¬ 
sionally admitted in support of the former extension of 
land ice we may cite his reference of the implement¬ 
bearing gravels of East Anglia to the floods discharged 
at the foot of the melting ice-sheet. 

The argument that the gravels are eighty feet above 
the sources of the existing streams after ages of denuda¬ 
tion does not go for much where the level of the outburst 
of springs has varied within the memory of man ; while 
the flint implement-bearing gravels creep up the hills in 
terraces with abundant material derived from the boulder 
clay which covers the tops of the hills all round, but 
never overlaps those gravels. The shells in the gravels 
are, with few exceptions, of the same species as those now 
inhabiting the neighbouring streams, and those excep¬ 
tions belong to more southern forms. There very likely 
are marine gravels capping some hills, but they are cer¬ 
tainly not correctly referred to as those “with ancient 
flint implements,” &c., in East Anglia. 

Although he frequently mentions “ the now discredited 
iceberg theory,” he does not often refer any of the drifts 
to their “ random and eccentric action,” but explains some 
of the difficulties of the distribution of erratics by the 
intercrossing of currents within the ice-mass. Whether 
or not any particular group of boulders or mass of drift 
was carried by icebergs or not, it is too much to say that 
there are no reasons for considering icebergs capable of 
polishing and striating rock surfaces (p. 219). If we 
allow that glacier-ice charged with stones and mud can 
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erode its base, surely miles of the very same mass of ice, 
with the same mud and stones, when broken off and 
driven by wind and current on a shelving shore, must 
grind and polish the floor on which it is driven. 

It is difficult to follow the explanation offered of the 
pushing up of shells belonging to temperate climates by 
the great ice sheet, or the wrenching off of large masses 
of rock underneath the ice, except on the supposition 
that all this was done during the first advance of the ice 
over the sea bottom, and over a surface irregularly fretted 
by subasrial action. When once the sea-bed had been 
swept, no more such life would be there till the ice 
receded; and, when the crags had once been planed 
down, there could be no more jagged rock for the ice to 
break off and carry along. Moreover, it does not seem 
to have been observed that the flints so universally dis¬ 
tributed through the marine gravels, such as those of 
Moel Tryfaen, are rusty gravel flints, and that there is no 
long interval without them all round the southern and 
central portions of the British Isles. 

The point, however, to which our author seems to attach 
greatest importance is the occurrence of interglacial 
periods. He describes successive sheets of boulder clay, 
each of which is the accumulation of a separate and dis¬ 
tinct ice flown He points out that the fauna and flora found 
in beds interstratified in these clays are suggestive of alter¬ 
nations of cold and damp conditions with those indicative 
of a warm and genial climate. In Scotland and Scandi¬ 
navia the gradual disappearance of the latest ice-sheets 
was, he says, marked by a partial submergence, but a great 
submergence he does not believe in, and, after describing 
the grand series of moraines which stretches across the 
northern states of America into the British possessions, 
says that “ no one who has traversed the regions I refer 
to is at ali likely to agree with Sir W. Dawson’s view 
that the American mounds, &c., are the shore accumu¬ 
lations of an ice-laden sea.” 

We regret the somewhat assured manner in which the 
views of those who differ from our author are dismissed. 
Sir William Dawson traversed the regions referred to 
by him (p. 190) and arrived at a different conclusion ; 
and there are some who have not confined themselves so 
exclusively to the subjects on which our author has made 
himself a name, who yet do not deserve to be excluded 
from the list of geologists because they do not agree with 
him on every point. It would be well also if he would 
strike out from any future edition all references to “ the 
trained observer” and “the experienced eye,” as his 
readers cannot help recalling many instances where 
trained observers have differed in interpretation, and 
where, the position having been shifted, even the ex¬ 
perienced eye has seen things differently at different 
times. 

Though our author could not in these essays discuss 
fully the various points which must be fixed before any 
theory can be considered as fairly established, he has 
indicated the lines of reasoning on which he would rely. 

His position seems to be that there are known to recur 
such astronomical combinations as by a general lowering 
of the snow line would be sufficient to account for glacial 
conditions with such distribution of land and water as for 
instance prevail at present; that with unfavourable geo¬ 
graphical arrangement no glaciation is possible ; that the 
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greater part of the results observed were produced by 
land ice, icebergs playing quite a subordinate part, and 
marine currents of any considerable volume and velocity 
being quite exceptional ; that within each period of pos¬ 
sible glaciation there were alternations of conditions of 
greater or less intensity corresponding to established 
astronomical cycles, and that the evidence of these were 
to be seen in certain beds intercalated in the drift. He 
admits, but explains away, the absence of evidence of the 
regular recurrence of such effects throughout the previous 
geological ages. 

The geographical theory which he principally combats 
may be briefly summed up thus : There have been through 
all time terrestrial movements of wider or narrower 
extent which have carried portions of the earth’s surface 
to depths below' the lowest known abyss, and raised por¬ 
tions through distances greater than the highest mountain 
peak ; the depression and elevation of extensive areas 
or ridges must, with sufficient precipitation, deflect 
ocean currents and produce such snowflelds as would 
feed the largest glaciers or ice-sheets required in ex 
planation of the drifts, boulders, and accompanying phe¬ 
nomena ; there is evidence of movements on a grand 
scale since the period of great cold and simil ir move¬ 
ments have been going on up to a quite recent date, and 
these, if extended over a longer time, would produce all 
the effects required. 

In the course of these addresses our author is frequently 
led to speculate upon the causes and some of the effects 
of earth-movements, and we find {e.g. pp. 129, 267, 342) 
such a good case made out every now and then for the 
geographical theory that we cannot help feeling that the 
difference between the two schools is not irreconcileable 
but this is a vast question which cannot be settled till 
many possibilities have been considered. 

The various theories referred to have been built up on 
such a number of observations and hypothetical explana¬ 
tions that it is impossible to discuss them in one volume 
of essays, still less in a short review of that volume. 

All the more, however, because the subject involves so 
many matters of controversy, do we welcome the publica¬ 
tion of the latest views of one who is so skilled an observer 
as our author, and so competent to watch the progress of 
research in regions beyond that which he has especially 
studied. 


WATER BACTERIA. 

Diagnostik der Bakterien des Wassers. Von Dr. Alex¬ 
ander Lustig. Zweite sehr vermehrte Auflage. 128 pp. 
(Jena : Gustav Fischer, 1893.) 

HIS is, we believe, the first attempt made to gather 
together in a compact form the various descriptions 
of bacteria which from time to time have been isolated 
from water by different observers. In those cases where 
the water investigator is concerned only with the number 
of microbes present in any given water, the task of mere 
enumeration is such that, however anxious to do so, it is 
almost impossible to take an intelligent interest in the 
nature of the microbes present, beyond a superficial 
glance at their more striking characteristics. But even 
this is sufficient to indicate what numbers of different 
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